Pancreatic injuries, though rare, are associated with high morbidity because of location of pancreas adjacent to the various hollow and solid organs. Difficulty in early diagnosis adds to morbidity. Condition of the pancreatic duct is an important factor in grading the injury and deciding upon course of management. Conservative management is the line of treatment in lower grade injuries. Higher grades of pancreatic injuries are usually managed surgically. Endoscopic retrograde cholangiopancreaticography (ERCP) has recently emerged as an effective diagnostic as well as therapeutic modality for hepatobiliary and pancreatic pathologies. Presently described is case of a 12-year-old boy who presented with post-traumatic complete transection of pancreatic duct, which was successfully managed by ERCP-guided stenting of the duct. Therapeutic advantages of ERCP in trauma setting and difficulties involved are highlighted.
INTRODUCTION
Blunt abdominal trauma is principal cause of abdominal injury in children. In absence of hemodynamic instability, unresponsiveness to resuscitation, or associated hollow visceral injuries, non-operative management of blunt abdominal trauma is well documented and widely accepted. However, the same cannot be said for blunt injuries involving the pancreas, as there is still much debate about optimal management. Pancreatic injury is uncommon and occurs in 3% to 12% of blunt abdominal trauma. [1] However, in addition to pancreatic parenchymal injury, due to close proximity of adjacent solid and hollow organs and vascular structures, pancreatic injury is associated with high morbidity rate of up to 60% and high mortality rate of up to 30%. [2] In order to reduce the serious consequences caused by pancreatic injury, an accurate and early diagnosis of pancreatic injury is of utmost importance. However, pancreatic injury lacks early clinical signs due to retroperitoneal location of the pancreas. Also, since biochemical tests such as serum amylase levels can be unreliable, it is often very difficult to diagnose pancreatic injury at an early stage. Endoscopic retrograde cholangiopancreatography (ERCP) is the gold standard for ductal evaluation. [3] ERCP has also shown promising results as minimally invasive therapeutic alternative. Condition of the pancreatic duct is not only an important factor for evaluation of severity of pancreatic injury, but also an important basis for choice of therapy. Although early and precise evaluation of the pancreatic duct is crucial, ERCP has been underutilized because of perceived difficulty in performing the procedure and a lack of available expertise. [2] Presently described is a case of traumatic pancreatic duct transection managed with endoscopic stent placement.
CASE REPORT
A 12-year-old boy was referred from peripheral hospital with suspected pancreatic injury on computed tomography (CT) scan. There was history of fall from ladder 1 day earlier with blunt abdominal trauma. On examination, patient had tachycardia and was normotensive. There was tenderness and guarding in the upper abdomen. On investigation, there was moderately elevated serum amylase (336 IU/L). CT of abdomen was suggestive of suspected breach in the pancreatic neck and hypodense non-enhancing peripancreatic collection with moderate free fluid ( Fig. 1a ). There was no evidence of any other solid organ injury. Magnetic resonance cholangiopancreaticography (MRCP) showed near complete transection at the junction of head and neck of the pancreas, 9x5x6 cm collection in the lesser sac, and distal main pancreatic duct was normal ( Fig. 1b ). Ultrasonography-guided external drainage of peripancreatic collection was performed. ERCP was done on day 7 of trauma, which revealed leak at the genu (Fig. 1c ). Stenting of the pancreatic duct was completed using 5 F stent. Patient's serum amylase showed decreasing trend. Oral diet was initiated. External drain output progressively decreased. After confirming absence of collection on ultrasound, drain was removed. ERCP with stent removal was performed at 6 weeks. Patient was doing well on follow-up.
DISCUSSION
As retroperitoneal location offers relative protection, injury to the pancreas is unusual in blunt abdominal trauma; occurrence of high-grade or ductal injury is rare, with an estimated frequency of 0.12%. [4] Most common etiology is bicycle handle bar injury. [5] Diagnosis involves high index of suspicion, as symptoms are often insidious in onset and serum enzyme markers (amylase and lipase) usually do not correlate with severity of injury and may be normal in proportion of injuries. [6] Early diagnosis is crucial in pancreatic injury, and while CT and MRCP are good, non-invasive imaging modalities, ERCP has been proven to be the most specific and sensitive diagnostic tool. [6] Management of pancreatic injury is based on 2 factors: integrity of the main pancreatic duct and location of the pancreatic injury, both of which constitute the American Association for the Surgery of Trauma grading system. [6] Evolution in management of blunt pancreatic injuries over the last 20 years has trended toward non-operative management of lower grade injuries, with surgical intervention reserved for high grade injuries. [6] Decision to pursue conservative treatment rather than operative intervention depends on hemodynamic stability of the patient, whether injury is isolated, and suitability of injury for endoscopic treatment. [6] Current literature is divided on the benefits of operative intervention, with outcome measures focused on length of hospital stay, failure of non-operative management, need for repeat intervention, and rates of surgical complications. [6] There are no consensus guidelines, but non-operative management is usually advocated in the first instance.
Simple external drainage is frequently proposed as standard surgical procedure for treating contusions or small lacerations. Cited rationale is removal of activated proteolytic enzymes that can lead to formation of fistulae, abscesses, and pseudocysts. [4] Potential advantages of ERCP as an adjunct to non-operative management may include reduced rates of pseudocyst formation, shorter hospital stay, and quicker return to oral intake. Common potential risks of non-operative management are pancreatic duct strictures, atrophy of the distal duct despite intervention, post-ERCP pancreatitis, and need for future intervention. ERCP and the expertise needed to perform this 
(c)
procedure in pediatric population may not be readily available and can limit utilization of ERCP at smaller centers. [7] Most of previously reported studies are from small case series with retrospective data, and literature for the pediatric population is even more sparse. However, ERCP has been recommended for consideration in all children with blunt abdominal trauma since as early as 1986. ERCP for diagnosis, definitive therapy, or as an adjuvant to avoid laparotomy may be beneficial in some cases and should be considered for evaluation of higher grade pancreatic injuries.
Conclusion
Pancreatic injury in blunt abdominal trauma in adolescent patients is infrequent and often difficult to diagnose. This case emphasizes need for clinical suspicion based on mechanism of injury, even in a relatively innocuous fall from a ladder. When pancreatic injury is identified, method of management is determined by condition of the patient, severity of injury, and anatomical location. Adequate external drainage is an important principle in management of pancreatic injuries. There is still controversy regarding optimal management of pancreatic injury involving ducts. No absolute algorithm can be used to treat these patients. Suspected ductal injuries can be effectively managed endoscopically and such injuries should promptly be referred to a specialist center for appropriate and timely management.
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